Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; R factor = 0.061; wR factor = 0.175; data-to-parameter ratio = 12.8.
In the title compound, C 16 H 15 F 2 NO 4 , the dihedral angle between the three-membered ring and the quinoline ring system is 64.3 (3) . In the crystal structure, intermolecular C-HÁ Á ÁO hydrogen bonds link the molecules, forming a column running along [101] .
Related literature
The title compound is a key intermediate in the synthesis of a series of fluoroquinolones, see: Matsumoto et al. (1996) ; Nagano et al. (1989) ; Petersen et al. (1993) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The title compound, 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylic acid ethyl ester, is a key intermediate to synthesize a series of fluoroquinolones,such as moxifloxacin (Petersen et al., 1993) , balofloxacin (Nagano et al., 1989) and gatifloxacin (Matsumoto et al., 1996) . As part of our studies in this area, we report here the synthesis and crystal structure of the title compound, (I) (Fig. 1 ).
The benzene ring and its adjacent six-membered ring were almost coplanar. The dihedral angles between the threemembered ring and the benzene ring is 65.30 (14)°. In the crystal structure, intermolecular C-H···O hydrogen bonds link the molecules, in which they are effective in the stabilization of the structure.
A solution of 26 g (0.075 mol) of 3-cyclopropylamino-2-(2,4,5-trifluoro-3-methoxybenzoyl)acrylic acid ethyl ester and 110 ml of DMF was treated with 22 g (0.16 mol) of K 2 CO 3 , and then heated to 50 °C with stirring for 1 h. The resulting precipitate was filtered, washed with the mixture of ice and water, and dried to give 23 g of the title compound (yield 95%).
Crystals of (I) suitable for X-ray diffraction were obtained by slow evaporation of a methanol solution.
Refinement
All H atoms were placed geometrically (C-H = 0.93-0.98 Å) and refined as riding, with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C).
Figures Fig. 1 . The molecular structure of the title compound, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level.
Ethyl 1-cyclopropyl-6,7-difluoro-8-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylate
Crystal data 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.068
Radiation source: fine-focus sealed tube θ max = 25.2º
Monochromator: graphite θ min = 1.9º 
